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DETAILED ACTION 



Claim Rejections - 35 USC § 112 



1 . The following is a quotation of the second paragraph of 35 U.S. C. 11 2: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

2. Claim 1 is rejected under 35 U.S. C. 112, second paragraph, as being indefinite for failing 
to particularly point out and distinctly claim the subject matter which applicant regards as the 
invention. Claim 1 recites the limitation "the base station" in line 2. There is insufficient 
antecedent basis for this limitation in the claim. 

3. Claim 6 is rejected under 35 U.S. C. 112, second paragraph, as being indefinite for failing 
to particularly point out and distinctly claim the subject matter which applicant regards as the 
invention. The claim does not state from which claim it depends (see line 1). 

4. Claim 12 is rejected under 35 U.S.C 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. Claim 12 recites the limitation "the OFMA channels" in line 2. There is 
insufficient antecedent basis for this limitation in the claim. 



5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 



Claim Rejections - 35 USC §103 
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6. Claims 1-1 2, 1 5, 21, 22, and 27 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Yun et al. (U.S. Patent No. 5,886,988) in view of Alamouti et al. (U.S. Patent No. 
5,933,421). 

7. Referring to claim 1, disclose a network comprising: a plurality of subscriber units (see 
Figure 1, #20, #22, #24) to communicate with the base station (see Figure 1, #100) using an 
SDMA protocol (see column 2, line 30); and a base station (see Figure 1, #100) including a 

,7 

memory (see Figure 1, #48) to store broadband spatial signature vectors associated with each 
subscriber (see column 2, lines 43-54), the vectors being a function of frequency (see column 2, 
lines 43-54. column 8, lines 64-67, column 9, lines 1-17); and traffic channel allocation logic 
(see Figure 1, #48) to allocate channels using the broadband spatial signature vectors of the 
subscribers (see column 2, lines 43-54). Yun et al. teach the use of an FDMA protocol (see 
column 1, lines 15-22, column 2, lines 19-23, and column 3, lines 13-15) but differ from claim 1 
in that they fail to disclose that the communication uses an OFDMA protocol. However, it is 
well known in the art that OFDMA protocols are an improvement on FDMA protocols. For 
example, Alamouti et al. teach the use of OFDMA protocols instead of FDMA protocols (see 
column 2, lines 65-67 and column 3, lines 1-24), which has the advantage of reducing 
interference between the carrier channels. One skilled in the art would have recognized the 
advantage of using OFDMA as taught by Alamouti et al. Therefore, it would have been obvious 
to a person with ordinary skill in the art at the time of the invention to incorporate the use of 
OFDMA as taught by Alamouti et al. into the invention of Yun et al. to achieve the advantage of 
reducing interference between the carrier channels. 
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8. Referring to claim 2, Yun et al. disclose that the broadband spatial signature vectors are 
indicative of fading and spatial characteristics of the subscribers (see column 2, lines 8-14). 

9. Referring to claim 3, Yun et al. disclose that at least one of the spatial signature vectors is 
indicative of channel fading conditions of a new subscriber at all OFDMA traffic channels (see 
column 2, lines 8-14 and 41-54). 

10. Referring to claim 4, Yun et al. disclose data rate storage for storing information 
indicative of the data rate of on-going traffic (see column 4, lines 65-67 and column 5, lines 1- 



1 1. Referring to claim 5, Yun et al. disclose a method comprising: determining frequency and 
spatial characteristics of a plurality of channels for a new subscriber and one or more subscribers 
with on-going traffic (see column 2, lines 41-54); allocating a subscriber one or more channels 
based on on-going traffic among the channels (see column 2, lines 41-54). Yun et al. teach the 
use of an FDMA protocol (see column 1, lines 15-22, column 2, lines 19-23, and column 3, lines 
13-15) but differ from claim 5 in that they fail to disclose that the communication uses an 
OFDMA protocol. However, it is well known in the art that OFDMA protocols are an 
improvement on FDMA protocols. For example, Alamo uti et al. teach the use of OFDMA 
protocols instead of FDMA protocols (see column 2, lines 65-67 and column 3, lines 1-24), 
which has the advantage of reducing interference between the carrier channels. One skilled in 
the art would have recognized the advantage of using OFDMA as taught by Alamouti et al. 
Therefore, it would have been obvious to a person with ordinary skill in the art at the time of the 
invention to incorporate the use of OFDMA as taught by Alamouti et al. into the invention of 
Yun et al. to achieve the advantage of reducing interference between the carrier channels. 



25). 
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12. Referring to claim 6, Yun et al. disclose assigning traffic channels to multiple access 
subscribers based on broadband channel characteristics, wherein the broadband channel 
characteristics comprise space and frequency characteristics (see column 2, lines 41-54). 

13. Referring to claim 7, Yun et al. disclose a method comprising: estimating spatial and 
frequency characteristics of propagation channels using a FFT-based or parametric channel 
estimation algorithm between a base station and a new subscriber (see column 2, lines 41-54, 
column 4, lines 65-67, and column 5, lines 1-25, see also Figure 3a, #303, #304, and #305); 
accommodating a rate request of the new subscriber by assigning traffic channels that use a first 
amount of transmission power and cause a second amount of interference to co-channel 
subscribers (see column 2, lines 41-54). Yun et al. teach the use of an FDMA protocol (see 
column 1, lines 15-22, column 2, lines 19-23, and column 3, lines 13-15) but differ from claim 7 
in that they fail to disclose that the communication uses an OFDMA protocol. However, it is 
well known in the art that OFDMA protocols are an improvement on FDMA protocols. For 
example, Alamouti et al. teach the use of OFDMA protocols instead of FDMA protocols (see 
column 2, lines 65-67 and column 3, lines 1-24), which has the advantage of reducing 
interference between the carrier channels. One skilled in the art would have recognized the 
advantage of using OFDMA as taught by Alamouti et al. Therefore, it would have been obvious 
to a person with ordinary skill in the art at the time of the invention to incorporate the use of 
OFDMA as taught by Alamouti et al. into the invention of Yun et al. to achieve the advantage of 
reducing interference between the carrier channels. 
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14. Referring to claim 8, Yun et al. disclose that estimating characteristics of propagation 
channels is performed using a FFT -based or parametric channel estimation algorithm (see Figure 
3a, #303, #304, #305, see also claim 19). 

15. Referring to claim 9, Yun et al. disclose that the first amount comprises a minimum 
amount of transmission power as compared to other channels not assigned to the new subscriber 
(column 9, lines 65-67, column 10, lines 1-6 and 63-67 and column 11, lines 1-17). 

16. Referring to claim 10, Yun et al. disclose that the second amount comprises the least 
amount of interference caused to co-channel subscribers in comparison to interference caused to 
one or more subscribers if using one or more of the OFDMA traffic channels that are not 
assigned to the new subscriber (column 9, lines 65-67, column 10, lines 1-6 and 63-67 and 
column 11, lines 1-17). 

17. Referring to claim 1 1 , Yun et al. disclose that estimating spatial and frequency 
characteristics comprise estimating a spatial signature of the new subscriber over a 
predetermined number of channels (see column 10, lines 1-6 and 63-67 and column 11, lines 1- 
17). 

1 8. Referring to claim 12, Yun et al. disclose that the predetermined number of channels 
comprises all of the channels (see column 10, lines 1-6 and 63-67 and column 11, lines 1-17). 

19. Referring to claim 15, Yun et al. disclose assigning, to the new subscriber, OFDMA 
traffic channels with the highest achievable rates and least effect on other subscribers with on- 
going traffic over some portion of the channels (see column 2, lines 41-54, column 9, lines 65- 
67, column 10, lines 1-6 and 63-67 and column 11, lines 1-17). 
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20. Referring to claim 21, Yun et al. disclose a base station (see Figure 1, #100) comprising: 
a plurality of receiving antennas (see Figure 1, #19); a plurality of down converters coupled to 
the plurality of receiving antennas (see Figure 1, #62, #66); a new accessing subscriber spatial 
signature register (see Figure 1, #48; see column 2, lines 41-54), an on-going traffic spatial 
signature register (see Figure 1, #48; see column 2, lines 41-54); and an FDMA traffic channel 
allocator coupled to the new accessing subscriber spatial signature register and the on-going 
traffic spatial signature register (see Figure 1, #48; see column 2, lines 41-54 and see column 4, 
lines 65-67 and column 5, lines 1-25). Yun et al. teach the use of an FDMA protocol (see 
column 1, lines 15-22, column 2, lines 19-23, and column 3, lines 13-15) but differ from claim 
21 in that they fail to disclose that the communication uses an OFDMA protocol. However, it is 
well known in the art that OFDMA protocols are an improvement on FDMA protocols. For 
example, Alamouti et al teach the use of OFDMA protocols instead of FDMA protocols (see 
column 2, lines 65-67 and column 3, lines 1-24), which has the advantage of reducing 
interference between the carrier channels. One skilled in the art would have recognized the 
advantage of using OFDMA as taught by Alamouti et al. Therefore, it would have been obvious 
to a person with ordinary skill in the art at the time of the invention to incorporate the use of 
OFDMA as taught by Alamouti et al. into the invention of Yun et al. to achieve the advantage of 
reducing interference between the carrier channels. 

21 . Referring to claim 22, Yun et al. disclose that the channel allocation logic allocates 
FDMA channels to a new subscriber based on information from the new subscriber spatial 
signature register and the on-going traffic spatial signature register (see column 8, lines 64-67 
and column 9, lines 1-17). 
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22. Referring to claim 27, Yun et al. disclose an FDMA medium access control (MAC) logic 
coupled to the channel allocator (see Figure 1, #48); an FDM modulator coupled to the FDMA 
MAC logic (see Figure 1, #52); a plurality of parallel narrowband beamfonners coupled to the 
FDM modulation (see Figure 1, #70 and #42); a plurality of upconverters coupled to the plurality 
of beamformers (); and a plurality of transmitting antennas coupled to the plurality of 
upconverters (see Figure 1, #19). 

23. Claims 13 and 14 are rejected under 35 U.S. C. 103(a) as being unpatentable over Yun et 
al. in view of Alamouti et al. as applied to claim 7 above, and further in view of Wallace et al. 
(U.S. Patent No. 6,473,467). 

24. Referring to claim 13, Yun et al. differ from claim 13 in that they fail to disclose 
determining an achievable rate of the new subscriber over each of the OFDMA channels with a 
presence of on-going subscribers. However, it is well known in the art to determine an 
achievable rate for a new subscriber over each OFDMA channels. For example, Wallace et al. 
teach determining achievable rates for new subscribers over OFDMA channels (see column 27, 
lines 62-67 and column 28, lines 1-13), which has the advantage of enabling the system to 
allocate the proper number of channels to meet the requirements of the subscriber. One skilled 
in the art would have recognized the advantage of determining achievable rates for new 
subscribers over OFDMA channels as taught by Wallace et al. Therefore, it would have been 
obvious to a person with ordinary skill in the art at the time of the invention to incorporate 
determining achievable rates for new subscribers over OFDMA channels as taught by Wallace et 
al. into the invention of Yun et al. in view of Alamouti et al. to achieve the advantage of enabling 
the system to allocate the proper number of channels to meet the requirements of the subscriber. 
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25. Referring to claim 14, Wallace et al. disclose that determining the achievable rate is 
performed using spatial characteristics of on-going traffic and a spatial signature of the new 
subscriber over all of the OFDMA traffic channels (see column 27, lines 62-67 and column 28, 
lines 1-13). 

26. Claims 16-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Yun et al. 
(U.S. Patent No. 5,886,988) in view of Alamouti et al. (U.S. Patent No. 5,933,421), further in 
view of Wallace et al. (U.S. Patent No. 6,473,467). 

27. Referring to claim 16, Yun et al. disclose a method of assigning frequency-division 
multiple-access (FDMA) traffic channels in conjunction with a space-division multiple access 
(SDMA) protocol comprising (see column 2, lines 19-23): estimating broadband spatial and 
frequency channel characteristics of a requesting subscriber (see column 2, lines 41-54). Yun et 
al. teach the use of an FDMA protocol (see column 1, lines 15-22, column 2, lines 19-23, and 
column 3, lines 13-15) but differ from claim 16 in that they fail to disclose that the 
communication uses an OFDMA protocol. However, it is well known in the art that OFDMA 
protocols are an improvement on FDMA protocols. For example, Alamouti et al. teach the use 
of OFDMA protocols instead of FDMA protocols (see column 2, lines 65-67 and column 3, lines 
1-24), which has the advantage of reducing interference between the carrier channels. One 
skilled in the art would have recognized the advantage of using OFDMA as taught by Alamouti 
et al. Therefore, it would have been obvious to a person with ordinary skill in the art at the time 
of the invention to incorporate the use of OFDMA as taught by Alamouti et al. into the invention 
of Yun et al. to achieve the advantage of reducing interference between the carrier channels. 
Yun et al. further differ from claim 16 in that they fail to disclose determining, for each of the 
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FDMA traffic channels, an achievable rate of the requesting subscriber over each of the FDMA 
traffic channels; calculating, for each of the FDMA traffic channels, a new achievable rate of at 
least one other subscriber with on-going traffic on one or more of the FDMA traffic channels if 
the at least one other subscriber is to share the one or more FDMA traffic channels with the 
requesting subscriber; determining candidate traffic channels; and allocating candidate traffic 
channels to the requesting subscriber unit to satisfy the requested data rate. However, such a 
method is well known in the art. For example, Wallace et al. teach such a method (see column 

27. lines 62-67 and column 28, lines 1-13), which has the advantage of enabling the system to 
allocate the proper number of channels to meet the requirements of the subscriber. One skilled 
in the art would have recognized the advantage of the method of calculating and using 
achievable data rates as taught by Wallace et al. Therefore, it would have been obvious to a 
person with ordinary skill in the art at the time of the invention to incorporate the calculation and 
use of achievable data rates as taught by Wallace et al. to achieve the advantage of enabling the 
system to allocate the proper number of channels to meet the requirements of the subscriber. 

28. Referring to claim 17, Wallace et al. disclose that determining the achievable rate of the 
requesting subscriber comprises using single-user detection or multi-user detection (see column 
27, lines 62-67 and column 28, lines 1-13). 

29. Referring to claim 18, Wallace et al. disclose that performing spatial multiplexing 
includes performing single-user beamforming and multi-user beamforming (see column 4, lines 
48-63). 
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30. Referring to claim 19, Yun et al. disclose that allocating candidate traffic channels 
comprises performing channel allocation based on reducing resource usage while satisfying the 
QoS requirements of the subscriber (see column 4, lines 65-67 and column 5, lines 1-25). 

3 1 . Referring to claim 20, Yun et al. disclose that performing channel allocation is based on 
minimizing the resource usage (see column 4, lines 65-67 and column 5, lines 1-25). 



32. Claims 23-26 are objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base claim 
and any intervening claims. 



33. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

34. U.S. Patent No. 6,449,246 to Barton et al. teaches a method of calculating achievable data 
rate in an OFDM system. 



Allowable Subject Matter 



Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael J Molinari whose telephone number is (703) 305-5742. 
The examiner can normally be reached on Monday-Thursday 8am-6:30pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Huy Vu can be reached on (703) 308-6602. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Michael Joseph Molinari 




ALPUS H.HSU 
PRIMARY EXAMINER 



